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(54) LIQUID ADSORBENT 

(57)Abstract: 

PURPOSE: To obtain an adsorbent having high water absorption in a 
liquid coexisting ions of metal salt, amine, carboxyiic acid, etc., in the 
system by using cross -linked N-vinylcarboxylic acid amide resin as the 
essential component prepared by cross-linking a homopoiymer having 
specified recurring units or a copolymer having two kinds of recurring 
units. 

CONSTITUTION: The liquid adsorbent essentially consists of cross-linked 
N- vinylcarboxylic acid amide resin prepared by cross -linking the main 
chain of a homopoiymer of recurring units expressed by formula l f or a 
copolymer of two kinds of recurring units expressed by formulae I and II. 
In these formulae, R1.R2, and R3 are independently H or CH3, X is-COOY 
(Y=H, alkali metal and the like).-COONHZ (Z=H, dialkylamino group, etc.), 
X is cyano group, 2-ketopyrrolidinyl group, etc., M is H, ammonium group, 

etc., and P is 0 or 1. This adsorbent is chemically stable and excellent in : J$i '.^»^||^. 
light resistance, and shows high water absorption in a liquid, especially 
such liquid with coexistence of ions of metal salt, amine, carboxyiic acid, 
etc., in the system. 
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©as*#±a«&i\ **sn&v>K»?*©«£*«i 

M*T*ttiB#»MH*fcK o.ooora;i*«kD 
fc^&v>tc?«asE£©K£$ai±a*e-f. we/ 

[0 0 4 9] R«4rt*ttat:K«yBbfc*l«ft*try 

«s bT»g5o it - i wmmm* t?z. 
[oo5o] &*i!B»as& a»*afta^stbT 

Ta^Ejfcfcs-e-s. a^iMMWtLTtt, arbt>* 
en*, tot, *e©t>©£wnc, 

X v^DA^-y-x +<79>* Hr99>> 
ttfcft*. ?*n;ioc*>*©/Nny>fcftfl:**, 7 

-fy^-«©tt»*'bfl!v>6n*. i£ffl?uta-& 
a-ctt^fRjwt bxmmimifim &n, «bic*d 

5. 

[0 0 5 1] *Ao»HFK*oN^. K££j£0J©ffl8 

S-20fg, »SL<tt^S~10fg» &fcff*L<«*» 
~5f&Tfc!), a-&PBteafl©ffifflStt*/v-j£#£S 
JptLTO. ooo5~ 5 if * l < a o. ooi~ i 
x, mz#&v<\t o.oo5~ o-st^x-cfco, asw 
$&fflamo~9oic@&, ^i$iiQtti~ioi$nsir7fe 



(6) WP4-34 6833 

JO 

[0 0 5 2] *><T#Sn5SfJB©^«iittN-tfX 
^**#>B7S H©**#UT-Xfi«©#*frfc» 

ittT»?o****t«Mi«>««. »■&*«©#?• 

fcT. £$g©a£flf: 500,000- 100, flF* 
b<)t 400,000- 1,000, »fcff*l/<tt 200,000-1 

o,ooo-eaD, *&» 8MS$g« i /500, ooo ~i/i 

0, S L < tt 1 /400, 000 - 1 /50, ftlCff * KB 
1 /200,000 - 1 /100 <DmW\Z$>ZZ.tW£&T& 

a? [o o 5 3] n. *ft9»3# , JT-©»&, *a-&«# 

©E«tt©»ttfcJ:0*©^Ctt«T©*N***0. 
*a^»tLT7^U^75H, 7H>I 

>yA*a-&tft-3Ti»4!it)j«*K fcfc*, ^ne»© 
*a£j«#©fi*tt©»v>fc***«3#'jv-©*Hi 

±©»V»tt» «*©^*ITtt**1*««a:«lfcW«ttD 

ansjifb****. ±*ii/Ttt*»w©«#«jR» 

JO t^ViT»*SW^ ! b©-?B^v>. 

[0 0 5 4] *58W©*«I1IN-K=;^;P#>'»7S 

ptw (Mfmon tt±ie©$D<-^wtcttg5o M - 

[0 0 5 5] *»W©»*S!N-tXJl/*;V#>||75 

©©jr. aaxtfuffiafii^tfctttfjtt, aant&*R:» 

**ttt«r*j««rcB±fi©(Mc*, 

y;ptf>cff»snfcri6»©ii«att^*©»«tt, 

50 [0 0 5 6] *»W©*|fiftWBC»V»Ttt. €E 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



(7) 

11 

*&nwm t < fifc^n* t v» 5 k»l 
t. ^*>©##©i*»*att»<, ftot, ifis*^ 

mmtmazt, mzwmmikmma&K io 

gift, AXig±T©# (£) *JW ; (fctrs, 

7-7», **«-©#vi(WK as. mm © 
Rnxai ; 3 u- h«&, > h&saw©*;^ 
^a»©*v»*©!Rtob ; wc%)\\<v k&mmom 

[0 0 5 7] *!8K©«#!RiRfflfc*^Ttt# 

ic. flat. **tt#UT-©««t*n«*U7i"j* a? 

»y-^«fl*©«»iR«)if»*xtt*t-»©«»7 

;vn-jw&£©gMifciBStt*©fc*JLT, 

©*«SKXtt-tn6©Jg^«* , l)*«i»ri6T*-5. K 

«i?tBa*«*ji©f«iWft'b©c^v»T*#wicj!i# 
*n«, TB©2:t#'b©)Wjsif ens**. - 
n&tt-iRicjfc««iatt©Bv»»«tif«nTv»*t)© 

[0 0 5 8] *SrS-A, % X*/-Jk 1-7P/V- 
;k l-7*/-;k 2-79 J-)V, 4V7?)V7)V 

3-jk *y75*7*3-Jk ^^p^>^y-;k 30 

7U)V7)Vu-)V, 1. 1. 1, 3, 3, 3-A*-y-7 

;ktD-2-7a;v-;k 2-* h*->x^y-;k 

2- ih^>i^;-;k 2-7"h*->x*/-;k 2 
-73/x*/-Jk x?k>^U=i-;k hU^U 
>^U3-;k 7atrw>ifU3-;k 1, 4-7*> 
-^-;k 1, 3-'?jr>9*-M 2, 3-^>-^ 
:*-;k MJx^k>;?U3-;k yj-b'J>^©7^ 

3- ;Mi : ?x/-;k ?kv*-;i^©7x/-;Mi ; 
*©«. *Jkk7SK, ffift. 2-£nUSV>, 

tetft*. *>©<!: I, Tv *£N, N-3>;WWs 

*A73P. 7xy-;k 7-thX fh7tH075 

>Xtt5?***>*t©*-*«}Wi* ; x?;-)V- 
7-fch>, x?;-)V-pan#)VJ*, x9J—)l-i 

?kv, #Kx?^-»lt^©W«j§»R±©S^»!« 

[0 0 5 9] *^©^©iRa!l^C:©J;5tlj£*aH© 



ftM¥4-3 4 6 8 3 3 

©*#*«a©*j«»T»**flifflN- e=****> 

H73 HSlflBt!RiR»IIB*«l««t©fflS^ffl©3l$© 
RgiLT, tt^*©«tt©ft3tf**.&ft«. -18 

\z, %&<Dm&zm?RmtLT. mnm u> , nm 

&n?*-9 (<5) , ®mm&rty*-9 (Ei fit^n 

TfttEt «jW5£U:TJ»D. »^WItT?tt*©* 
&»©Et *)8*43£U:T*D. IK, i©fil^T©t)© 

9i©«*R«a*«JR^fil*W1IIS«tl/-Ctt, IMS 
flfCttEi fflT45m±. ^£}8&Ttt^©J8iR£©Er 
ffi#43^±©fc©£-t'5;:i:#ttm>. mz, Et iti 
(RiRtt©H«*t&<aTtt*«©«#-*tt, S£Jg» 
V>m©«St>Et «50&±, 5K»$U<»53£A±© 

*>©■?&£. 

[0060] *%w<DWi#&mi<DmtVT\t> im 

Ufcfe©£t^fc, TE©»*'b©***tf&tt 

«3W©ffl» t tx\mr<D t>©©*niS5£3 n* t> ©t 
[0061] &&m& (ffuraia. fljz*, «*. *& 

(H#. #&iH^) 0») *^J, 

•rmi. mmm^m±m «*> ) ; mg^. stii 

*. Jh*M (») ^©KxK, ff*. »*, *^SS«S»J, 

mmm%&< mm±&. mmm, mm, m 
n^zm^m%mnmmmM& attm, fcnu 
m, mm ; &nmmm®m (mm, &mm) ; ± 

-T>h8&ffl, it*^x-7, «*^«ttfik« (#) 

»», mmm : s&ai 
m (#> ^©mmesa, ««#asc^si (»> ; km 

t»lti.«Eii14©<£T, SJM:, X»R»ft 

[0062] *?tm<ommi\m<Dmmmiim. 

W*tt«©»«2:*<iKS»srt«*K fcfc*, -t© 
fi*lfc«l&, »*©«[lCl£*fc«|V»«ffl«3W«»T#, 

*fc, H«*©»*©aj«ic»uT«yaM©B!i««nsi* 

[0 0 6 3] 

immm ktc. **«tuT*58iPi©*#!RTOW© 
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[0064] 

73 H 200g (2.4mol) . mWtLXK. N' 
U>tfX7^'J;V73 H 1.0g£JP;tTigfl?U 30"C© 

«SM8}8I<!:LT2. 2' -7^/HX (2 -735V:/ 
D/t» rffiKS 0.4g^7K49.6gl3^t^SiD JO 

«&£Ja0ttiU i«e»tit^7-feh>»CTIR*U, 105"C 

rmmrnvtz. mmm> #«lt48~ 100* 

y f^aM&zmco Z ©ftJg©¥^a£S«19, 000, 
&$$gtJ 1/350 
[006 5] gjggj 

N-t^;P7-feH73 F#e>ESS©N-trr:;V#;hk 

73 Ffc**fc«ttimm fc£<n«K£*stt, «f 
ni£#&. c©tfiBcD¥i«^*tt2o,ooo, mm®mt 

[00 6 6] 0586013 

N-fcf^;V7-feh73 H*^l^aft©N-^^;i/-N- 



#M^4-34 683 3 
0, ISHS^Ste 1/350 Tifeofc. 

[0 0 6 7] mmm4 

tr^7-t H73 Hc«jtfc«ittsat« i t±<mmz 
o. tumwmz 1/310 

[0 0 6 8] &B6fl)5 

N-tf^7irh73 K 200g^&N-t-;i/7-fe h7 
3F 160g (l.&too\)S$£XS79V)mj-hVVM0g 
(0.43mol) fcf£*fcteH3IJ60J 1 nttCK££ 

t»J|£#&. C©tM©W«^*tt21,000. 
SfcgfJ 1/350 Tfcofc. 
[0 0 6 9] S^ftSga e —28 

1 o 

[0 0 7 0] 

usi] 
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(9) 
% 1 



^S¥4-346 833 



16 



NDl 


*y ^-(nol) 


« » * 9 ^ - 






6 


B , 0.37 


22,000 


1 /330 


7 


B, 0.52 


19,000 


1/350 


8 


B, 0.35 


18,000 


1 /330 


9 


B* 0.31 


19,000 


1/350 


10 


B 5 0.28 


15,000 


1/350 


11 


B* 0.37 


19,000 


1/350 


12 


B 7 0.35 


18.000 


1/350 


13 


B. 0.35 


18,000 


1/350 


14 


B, 0.32 


17,000 


1/350 


15 


Bio 0.56 


19.000 


1/350 


16 


B.i 0.56 


19,000 


1/350 


17 


B, t 0.19 


18,000 


1/350 


18 


B l3 0.18 


19,000 


1/310 


19 


B,« 0.75 


21,000 


1/310 


20 


B.s 0.56 


20,000 


1/390 


21 


B,«, 0.52 


20,000 


1/350 


22 


B,7 0.52 


21,000 


1/350 


23 


B,8 0.69 


21,000 


1 /350 


24 


B,, 0.56 


20,000 


1/370 


25 


B 20 0.28 


14,000 


1/350 


2S 


B Z1 0.36 


18,000 


1/330 


27 


B Z2 0.25 


14,000 


1/310 


28 


Bz, 0.25 


14,000 


1 /310 ; 



[0071] mmm29 

N-fcf-;V7-feh7S H 200g^6N-t;-;P7-feh7 
*Kl40g (1.65mol)» 7?U )VWtj- h U £A20g (0.2 
2mol) %&Tf2-79Vfr7S F- 2 -;<5\ll/?D/1> 

1.000, musmt 1/310 -e&ofco 



[0 0 7 2] ^S^30-34 

[0 0 7 3] 
[£2] 
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(10) ftM¥4 - 3 4 6 8 3 3 

17 18 

S 2 





SISM(mmol) 


« » * y - 






1 30 


C, 6.6 


19,000 


1/350 


31 


Cz 6.6 


21,000 


1/350 


32 


C 3 6.6 


20,000 


1 /350 


33 


C 4 6.6 


20,000 


1 /350 


34 


C s 6.6 


19,000 


1/350 



[00 74] IWJ35 
; &yv-i:LTN-tfr.;i/7ir H 150g(1.76mo 
1) S&XfrWJmi-hVV&SOg (0.53mol), DMR 
JBtl/TN. N' -*^1/>K*74MJ*75P1.0 g 
£<fct;«£Hi&3J£bT2. 2' -7»/KX (2-75 
/ 7D/1 » nig&ifiO. 29 g KfcA&ttttglWJ 5 t 20 

&tt20, 000, %ffififtB 1 /350 T* o fc. * 

1_3 



* [0 0 7 5] Hfiggil36~42 
M£MM!fcl/T2 ( 2' -77tT7. (2-75SV7 
DA» =fnHKtZXX.T«4C!)S^|||MI«A^&|| 

tt*jsi!36i^<wiiicfi««*, wrote. 
s»»T^3ic^-r. 

[0 0 7 6] 
[S3] 



to 




* » # V v - 




$ ft $ ft 


36 


D, 0.045 


21,000 


1/350 


37 


D t 0.077 


19,000 


1/350 


38 


D, 0.073 


20,000 


1/350 


39 


D, 0.513 


18,000 


1/350 


40 


D 5 0.077 


19,000 


1/350 


41 


D t 0.077 


20,000 


1/350 


42 


D, 0.077 


20,000 


1/350 



[0077] m 



0.5g»Afcl!»*^«35££<P!*fc£*3tf, «tfi 

sat. co«rKowa^aji2o,ooo. %mm\*i 

/320 X&otz. 
[0 0 7 8] 

^ey V-t LTN- tf-;V7-fe h75 K98g (1. 15mol) 
&&V7>7V)m-fhV<y& 107g (1.14mol), $iffim 
tVTN, N' -*7U>£X7?'J;Kr5H1.0 g£ 



40 fc. E©H»©¥i%*&*tt20,000, **tfl»il/29 

0 T?*ofc. 

[0 0 7 9] »lt«45 

#5XfiK££§gfc* 250g£An. N-Hn;K7feh 
75 F98g(1.15nol), 7i/V)VUV-^ 107g (1.14m 
ol)> SlMgaitbTN. N' -^^k>tf^7i/'J^7 
5H 1.0g*JPjLTWWU n-^-9-MOOOg 
Zfetf VJW >^E J IVV 5 7- h20 g £ Jn*.T30'C »fi 

m6rnimtvx2, 2- -77£x (2 

50 -73 5V70rt» 0.4g£*49. 6 g 
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05W5®mm\stt. «j»*«i«l/T48- 100* y 
S'aCKfi.fcfcfc. £©8fili©¥*P«-&8«21.000, * 
flSSga.il/290 T&ofc. 

[0080] 9mm 

life. c©*MI©¥J»£*tt2i.ooo, fttttffttti/ 

350 Tib-pfc. JO 

C0 0 8 1] HiSg!)47 
*/V-fcLTN-l£=;W7-feh73F©*fc 250gffl 

^©«Jli©¥^«^affi20,000, Hkft&mt 1/290 7 

[0 0 8 2] g«ifl)48 

to r> CHftOVJl/g? Xt7 I/- h SfflUfcffitt 

©¥^a^att2o, ooo. &mmt i /290 t&o a? 

[0 0 8 3] fegfll 
&flt8l©N, N' -^^l^>lfX7^'J^75 HS90g 

fc. £©8tli©¥*im££ttl8,000, 1/4 

[0084] tt«W2 
£ffi*f©N, N' -*^>fcfX77iJ^7S F£ 0.3 

£©8flli©¥$a£8,419,000, &JS®8«1/ 
1,200,000 -QtbiTz., 30 

[0085] nam s 

* / V- i b TN - If -;l/7-fe h 7 5 H 50 g (0. 59mo 1 ) 
t$£Zf7?Vmi-bV'y& 150g(1.60mol) Sffltifc 

©«f»©¥sa£*tt2i, ooo, mmmmit 1 /15, ooo-? 

[0 0 8 6] fcfc, «1, §2Rtf*3©*/V-, 58 
WBRrfflttMWttBIlT©* •? . 

Bi : **£MJ;HW-HJ$A. B 2 :^^7i"JW 40 
-k B 3 :X^*7^UW-K B 4 :79)V79V 
U-k B 5 :;WJJH*/*/k B, :tHn+y 
x<?fr79Vl'-h* B7 : tVa*ifX9-JH,*jrtri) 
U-k B. : t Fa*->7Dfcf;P77'Jl'-k 
B, : fch'a^T'Dt^M^Ul'-k Bi.:7* 
U;U75 H. Bn : Vimj^JXf-frMM V- 
k Bn :5>*^A'73/XWW*ir«Jl/-M?* 
J'07-fl ? 4ftI, Bu : 2-7^U;l/75 

= h>JJk Bis : *?fr]£zJWh>* Bi, : X^Hf 50 



#M¥4-3 4 6 8 3 3 

-WhX Bjt B 18 :*?;HfX^X 

-xJk B19 : xg=-;nf x;px— r;k b* 0 :7Ujpx 

;k7*>K7HJ7A, B 2l : N-fcfX^-- 2 -tfD'J 
FX Bj 2 : I/>K^-h'J9A, B23:1'*a>'& 
*FU?A 
[0 0 8 7] Hewn 

Ci :X^l/>f y3-/KWJl'-k C2 :X? 
k>^ya-;i/~7*^Uk-k C 3 : i?x?p>>f 

ya-ji^^u v-k c< \yx=f-vyyv3-h 

v^^UI^-k Ct:WX)V1>V> 
[0 0 8 8] MJ&SO 

Di : mmmi) U 7 A, D 2 : jSSiKg7XEx9A, D 
s hU?A, D4 ijfiKfoKitS, D 6 : « 

^7>txr>A/hUX^y-;P75>, De : iiBSH 
7>*xSA/3E««7hUtfA, Dt :jB«fl87XE 
x£A/^:*ii£&7HJ9A 
[0 0 8 9] (ttttttft) 
ttlfcWl (*&»©&«) 

200ili:ft#TlC!S«tt«rJB 500mg£fc*,;:§ii 

W»«^ 200*y->a©«V»*JBVvr. SHRLTJWHy 

jWbbfttMssiiu ftt>±©*n (y;w ©««& 
aneufc. ©JK«g= (y;wbbfc«rji©M«-««i©s 
*> /hb©ss 
[0090] mwrnomm 

A : £it*jg&(0. 9%£Ji£ifi*) 
B : ftfttt. *Wftfl&*.«ft (A^ffiS») NaCl 0. 
79%, &S0< 0.20%, HgS0< 0.11%, CaCh -2&0 0.0 
8%. Urea 1.94% 

C-a : mtoMz/VATkmi (10%) 

b : » (mtaimm 
c : imfciiivi/Vkimm. (ma*®®) 

»*fc««>T*4~S7fcjS-r. 
[0 0 9 1] 
[H4] 
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21 
ft_i 



Nil 


4SA «* (g/g) 


(g/g) 


1 


57 


50 


2 


55 


49 


3 


51 


45 


4 


51 


46 


5 


76 


65 


6 


73 


66 


7 


52 


45 


8 


50 


44 


9 


50 


43 


10 


48 


60 


11 


53 


65 


12 


51 


48 


13 


50 


46 


14 


49 


45 


15 


46 


48 


16 


53 


45 


17 


58 


51 


18 


75 


68 


[0 0 9 2] 
[«5] 

ft 5 


Not 


£3ft£* (g/g) 


(g/g) 


19 


49 


42 


20 


50 


42 


21 


47 


41 


22 


50 


42 


23 


48 


43 


24 


51 


45 


25 


54 


48 


26 


56 


50 


27 


68 


61 


28 


66 


60 


29 


82 


72 


30 


74 


65 


31 


73 


66 


32 


75 


65 



#H¥4-34 6833 

22 

[0 09 3] 
[«6] 

ft_J. 



Ux 


£B6S* (g/g) 


ffi£ffi*8S (g/g) 


33 


71 


68 


34 


74 


65 


35 


73 


64 


36 


75 


66 


37 


63 


55 


38 


62 


54 


39 


66 


58 


40 


69 


61 


41 


68 


68 


42 


69 


. 61 


43 


70 


61 


44 


76 


68 


45 


77 


73 


46 


78 


69 


47 


75 


65 


48 


62 


54 


X 




3 


Y 






Z 




31 



[0 094] 
[£7] 
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24 





0.17% Ca(OHh 


10% CaCh 


ftfr CaClz 


1 


53 


31 


26 


35 


42 


25 


10 


45 


28 


23 


1 


X 


3 


3 




Y 








Z 




5 


i 



[oo9 5] imm ommnmo 
m&vit. wmm^homm-mm-vrMt-t 

»«ttto»^'b©fiiaiWigaft'b8tliiiiKefi 
;Wttfc%©fc©, «tttav»*ty^fl:r*fe©0. i 

i *t*K*8»^9 (m-«jt» 3ttfc«io met 
mm) \zm. w. i BEi±-»B«WHtt«t.o 

[00 961 

HFIP: 1,1, 1, 3, 3, 3-<\tt7)VtU 

-2-?un;-)V 

THF : rh7tHD75> 30 
D M S O : V * ?)l*)V7 F 
NMP : N-^?;HfP'J^/> 
DMF : N, N-^*3\>Mv)VA75F 
DMAc : N, N-^^7-th75H 

[00 9 7] 

[*8] 
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E, 


HF I P 


© 


65.3 




© 


63. 1 




@ 


61.4 


p - ? u-/-vp 


© 


60.8 


/ v -fe 'J > 


0 


57 


*A<A.7 5 K 


@ 


56. 6 


f ') r2-)V 


© 


56.3 




© 


55.5 




© 


54.9 






54.1 


i , 4 -^yvyt-A 


. © 


53.5 




© 


53.5 


l. 3 -7'*>5>* , -4' 




52.8 


2 h + J/x^^-^ 


© 


52.3 


T 'J A/~T)V?-)\> 


© 


52.1 




0 


52 


x.$J-A 


© 


51.9 


2-7 5 ^x?/-^ 


@ 


51.8 


2. 3 -t'* vy*-^ 


© 


51.8 


ft ft 


© 


51.2 


2 -x K + i'X* J -A> 


© 


51 


I - T'n/sV -A 


© 


50.7 


1 - ftJ-)\> 


0 


50.2 


2 htfi? 


© 


50.2 


7-te hftftxf /I/ 


X 1 


49.4 


7 ; ^7^3-^ 


X 


49. 1 



[0 0 9 8] 
[£9] 



(14) ftll¥4-3 4 6 8 3 3 

26 
3L_9 



10 



20 



30 



is at 




Er 




© 


49 


l -'\*try-;i/ 


O 


48.8 




O 


48.6 




© 


48.6 


2 - fo^ > 


© 


48.3 


1 - J-)V 


X 


48. 3 


2 -79 J-)V 


© 


47.1 




© 


47 


7 -fe h - M * 


O 


46 


DMSO 


© 


45 


NMP 


X 


44.1 


DM F 


X' 


43.8 


DM A c 


X 


43.1 


7-t: h y 


X 


42.2 




X 


42 




X 


41.1 




X 


40.2 


? a a *;l/A 


X ' 


39. 1 




X 


38. 1 


T H F 


x 


37.4 




X 


36. 8 


I. i 


X 


36.3 


i>x.*)\,7 I > 


X 


35.4 




X 


34.5 


h « xf-yU7 J > 


X 


33.3 


O-N + tf > 


X 


32.1 



40 [0 0 9 9] 
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Et 




0: 100 


X 


36 




i n . on 


X 


4b 




30:70 


.0 


51 




50:50 


O 


54 




100: 0 


<0> 


63 




0: 100 


X 


42 




10: 90 


X 


47 




50 : 50 




51 




100: 0 




52 


^ a □ tfwu/*- x £ J - A/ 


0: 100 




52 




12: 88 




51 




50: 60 




4B 




60: 40 




47 




70:30 




46 




ol) ; cm 




40 




90: 10 




44 




100:0 


X 


39 




0: 100 


X 


41 




4:96 


X 


46 




9: 9t 


0 


48 




39 : bl 




51 




100 : 0 


O 


56 




0 : 100 


. x 


42 




20:80 


X 


48 




40 : 60 


X 


51 




50:50 


X 


52 




60 : 40 


e 


53 




100 : 0 


@ 


63 


7k- T H F 


0: 100 


X 


37 




40:60 


X 


48 




80: 20 


@ 


51 




100: 0 




63 


[oioo] mmi 



WP^O, K&fcbSn, L^fc, 

«©-f*>*»s^o*©«*-ftai o&*) aw** 

OT, Mas, ±**jfc, Al*«!«fc5Wfflm**©tt«l 

IR©»fBI**«l«i«-f *»«»**«»*©«*»«« 
fey;W©#©«#te.k*fflJatit>*<, ^K«**»4 

u«ct«j»*©Tr±fi©tt*wjattBfflnr»*. 

[0 10 1] ftttttflB: 

a) # u n - \£-)V7± brs. mwk>® (±m¥%m 

$20,000, &8tJ?J;N, N' -*^|/>IfX7* 
U )V7S. F. ; $ 1 /350) 

B) j}?UN-trc:;U7-feh75H/7^'J;HlV-y- 
fcttftftr <*/ Y-*;Wfc ; 50 : 50, ; 
$20,000, MffliN, N' -*^>HX7? UJW7 
3 b\ m&&; $1/350) 



(15) #88^4-34 6 83 3 

0 #U7$Mj;«v-^-*«fls« (±®¥*ifis 

S; $60,000, Mffl;N. N' - *7V>\i7>7 9 'J 
)P7 3 F, &8§8£ ; $ 1 /10, 000) 
D) *3 

[0102] ^wfcjtrrsjgg 
i) -»©->t-w (giocm) \zmmiz&mmx\* 

)i%\ti> -5-©±t*>«r^fflxtf&t;p^x©a ; f 

io ensis&. «tt«f*A)©y^Tttjt«*f«©fc»fflt» 

sn-r, *&, «««iBio©y*TH^««s : F»i& 

[0 1 0 3] 2) -»©#* h (&15cm) C$KttJg& 
1 MIXWPl/T«S-lC«*U&»*-JiaMS>DT 
**©«*«*■ U ffiWJlC#«l/T»H**l/, * 
■f>m9ie«l/TMHt5HII8aU im©*3bB«» 
# lOciSKlCftofcWIftolMc&U ^©*tnr*ae 
lsTtt©*MKK*IBElsfe. WMMMtHAlfctf 
y h T«»r*& 9 H B «fc 0 IHltfttS 0 , ftiiftJiB) « 

0 fffltftt* 0 , *MHR^©9?ttffi*& 3 BB«kO 

[0 1 0 4] 3) -*©*yh (gl5cm) (CftRMBe 
*4 1 MXWDbT«S-lcaftLfc»± <*lUR±/ 
»1 : l»fc±> £-£SSS«>, £5 9©«)ffi (*3£3 
50 ft, *3tl5~20ei) £&«U fMt&l«£W**SL 
T«&*©3: £10 B M»f*»S LTft©«3»ttiR£ ISSE 

tt2/3ifi<«MSJEXtt-enfcifiV»ttl8T*D, Sofc 

[0 1 0 5] 4) -*©#y h (SlSci) CAKtiB« 

40 91 : IM£±) ft-j£«IS©. TE©ffi^©i2»f^«: 
«*Ufc«hvh©«S (*^2tt, ?5tl0~15cm) & 

5»»*l«EUfc. NH4NO3 
58ppm. NaNOs 74ppm, MnSO* • 7H2O 2ppm, Fe-ED 
TA 18ppm, KNO3 58ppn, KE2PO4 38ppm. CaCli • 2Hj 

0 52ppb, mmm)*u\vte#y hx-mmmmm 

IM«tt4Te«ft«*«St*U, «iH<iIgB)SSA 
50 «*aK)-!WS5EXtt*nKifil»«aiT*ofc. 
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(16) 

29 

[0106] mm 2 

»«£*»W©8HB£&M<*-fr.5i:, «***ft*t»y 
j£#a*##fMtU SMWM* 'J t-©t h u y 9 lr 

»Da*nxv»fcj«» (&K*fttt) a<«nng#©«*ii 
+ ©** t omG®x.\mm<Dwm? *» 

86*1*. S&, *ft7;P5=9A©»<Jpj»K±0» 

ftr**»T*. *©*«ws-Jiy;wbb&«*»fl: 20 
a menu. cn*»«M*j«mKjfc^. ic. -as® 

7;l^*vOK>->'J * vOMiRnnggOfcaiSH^ bT 

bx# u v-o-sr h u y ^ *k* o atr 
sett. »*yjvs^bT^&iipifttt«-rn«Ev». 

^©flSSiis<. *m«ft<-r«£X#ft«. fan©* a? 

#fe-f*>«*tr*JWi3Cl43D-f Fjg«E£-£©*£!ft 
D£gplf8<hfc5fc©-e;&5. KTfc, ftSMfcWco 
[0 10 7] *K*»:#»JN-l£z*7'feh73F* 

mm &m¥m$m : ^20.000. 8ms&i : n, n' 

-^I/>KX7^U*75H, &fl§®&:il«J 1/350) 
[0 10 8] 1) Al(N0a)s • 9H 2 0 10g£*25ill3ftft 

b, cncftttMwi g*a*T«-ic«^i/T4#ft 

^>««tlCTl56eBT1000 , CKIHiU 31 (3, 6P? 
n. 1000*0 tUPfRbTfilJSbfc. ftlP«rt$<»£J&Dra 
U Jt^HfflsA (BETS) , aitm (XfcEJiff 

td^, sA:19 (5) m 1 /g, ait& : 94 (90) 
X, dec : 0.3 (1) jfC*D, AHRC J: 

Ba66nft*-3&. w. ( ) ©ettttns«efflb^ 

o&«£©«fcirc»*. ±EtSC, dso :0.05w© 

sA:17 (3) m* /g, aft* : 99 (95) %, 40 
dso : 0.3 (1) MTJfeofco A. ( ) ©ffittfflttfc 

[0 1 0 9] 2) AlCls • 6H»0 13g **25mHC«* 
b, cnfc#fctt»mg*»ATi$MCS'&bT£** 
y;Vtb, IK, 28X7>*=7**K20il*«jDb 
fc. 7> ; E-7*^©^jDt<tDSI0S^l?*o7S:y 

;vttS8}bfc*t, tn*«*Mi7;ts^ii;py#icAn 

T7;Vrf>»Sil't J TiKj6ltMT1000 , CIC#Mb> Jgfc6 
RrMJPS&ift&bfc. #6nfc»*©*tttts A : 95m 2 
/g> afc* :41X7*ofc!&t, 105 < CfcT5^fWHJD 50 



1$M¥4 - 3 4 6 8 3 3 

30 

SS&bfctJlSsA :19m 1 /g, aft* : 99XSU. d 

[0 110] 3) "t-^-f h 1.6g. a-7J>5:f- (d 
so : 0. 05m) 20mg. 68%«8& 0.1gfc#18«lfclU*.T7 

KXnT7*^>ft*+K:T»6«HI]T!1000t:C#fi 
b. Hfc6«rMliPHfej»^bfc. »&nfc»*©1MtH:s 
A: 36 (11) m 1 /g, afcsfc : 91 (80) X, dso :0. 
09 (1) wTftofc. 
[0 1 1 1] 4) 205>SSi02 3O'f HME 7.1g(rMWl g 

tfi5oo*cc#®b, XKmrnmuMti/fe. #sn 

fc»*©*ttttsA: 9 (5) m 1 /g. X*SB#r&© 
Hftfi: /J-S1WI, dso : 0.6 (1) 
[0 1 1 2] 5) ±E3)tH*KB«bfcy^ft*»K 
Si0aif8Slc:T*!j 700/t©«-sabTffbHlbT*«i 

u cnftftjuftiaoccic jp»bfcT » 7/w*fc a*it 

£fv*T$l b. *S 200M©*«7^S^-ft 

«fc. 
[0 113] mWS 

IMMl©*i2*>hifcKfc&3ns. r>S0*»ST^ 
5*!fD^ft<Lft*iWR • ®ft^©^«««JnTS 

^a**Cttt-fe^>MBlW»©«tlMS*lfcTS*. t 
at>-&^lltt©fiTt^^*i5fc©*-fe^ > Utttt* 

ant* 9, **a*©!«tt«tt*#*«*UBi-*fc 

VifcoTViftK a^^U-hROf'E^jMfirt*©* 
»*I47U bTJIBraoa >i7 ij - h&tf 

t^^fcSSHi*. C©fc©3>^U-hRV^ 

^ ;w±ffl5tt*-fe * > h Jfc*»*# < ft 0 ±«(cff < icon 
T!ME!WSTr*. Sit. 7'J— 7>^*ttJin*%< 
J&:6ftttntt5fc©XBfc]t©ftV»fc©lW*ft<'f*. 

^■r?.^&*tg||snTVi-5!6t, s«mig©!!6*aijii'f 

Z $ti *mm $ S t A/ KflK b^ H 

*T#»lr». *ffiW©«flBI4KJRttlBSA>6 

A*»*«P«T*A!R«b, ±E©»*«ffl«n9ttT» 
•5. 

[0 114] *fc, *!6K©»liM*BE^bT^S-b^> 
hffilSfttt. Wfl;»©a»a:H9'f7^h*fiibfc< 
<, SiSI#^mirJ;0m§l©^SK±b»«©±# 

>^ u - hftc^jP^;iWMicafrrsiKA^rtt©lii 
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[0 115] Sfc, *»W©«fJB*e^Ufc J E^3'JMi 

©fiftfl;) ttfciinBTfcs. Sffi*iE©!R 
ftt>fca^;i^;i^£itfM>&<, ±t2©*ntfWtt 

[0 1 1 6] 1) *m*frb?>V't*>h (B*-fe* 
>hS) 300kg . *»* 225kg, 8B#& 670.6kgRtfffi 

#mo3i. ikg®E^©3 >j - h&i&mz&um 
(a), (b) Rtf(c) €-tn*n 600 g*s»i/fc. mm 

0BH£4#fcf SEWmJISA 1138 riil&Sfcfctt* 

ft, ^u-y>^5psjis a mscworau *fc 
ffif8att«£jis a iimzmtrmfehtz. *n*n©n 

[0 117] ftttttlB: 

a) jj?un— tf-^T-t h 7 5 canon 

^S;iji?j20,000, MMhN. N' -y,?k>tfX7* 

U;P75 H, ftftftK ; & 1 /350) 

B) ^UN-H^7-feh75hV7^'J;my-yig 

Mb* (t/v-^nt; so/so, ±m¥t$msm;® 

20,000, fcttS0;N, N' -^l/VKXTi'UJKrS » 
H. %fftt&;» 1/350) 

l/»^«*Oll«fttt*«l tl/T*lllCflfBl/&. 
[0 118] 

[£ll] 



8j IB 


% 


E 18 m ft (kef/ci) 


7H« 


28Htt 


A 


0.0 0 


2 5 8 


3 2 6 


B 


4.5 0 


2 5 4 


3 1 3 


C 


3.7 1 


2 1 1 


2 4 2 


tt« N 1 


3.8 1 


2 0 9 


2 4 4 



40 



[0 119] *%W<D®m*mft?ZZ.t\Z£K)* 

fc. 

[0 12 0] 2) #ft*JH»?>K-fe*>h (B*-fe* 
>hS) 3000 g, *ii*1500gR£«l|I##6000g£K£ 50 



#PB¥4-3 4 6 8 3 3 
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Ltzz)),9mm\zmm (a), (b> riko 
tuen 6.og£s*iSMDU ft3«fc*ttjis a 1129 
ta^*»£ufc. *n*n©»*s*i2ic*i,&. 
[0121] &mm: 
a) # u n - e=*7* h 7 5 naMMffi 

^S;»20.000, MM;N, N' -y>?k>£X7* 
•JATSK, $1/350) 
B) #>JN-K-*7-feh7SK/7*U;my-^& 
ttflstt (ty T-t;Wfc ; 50/50, £jH¥3££ft ; $ 

20,000, SfflfflhN, N' -^5 1 ^>eX7i"J;i'75 
F, fcttftft; ft 1/350) 

0 *l©«*ttl»» r^5*y;ps-50j WIBtaap 

[0 12 2] 
[£12] 

S_J2 



W IB 


A * * A: * (xio- 4 ) 




mmim 


A 


-1.7 


-9.3 


B 


-2.2 


-9.5 


C 


-4.5 


- 1 5.6 


JtRNl 


-4.1 


-1 4.6 



[0 12 3] **»B©«f»ftJBBrr*i:tfc«kD, 93 S 

[0 1 24] 3) fttme (a), (b) &rx(o **n* 

n^«*©±fc^-t26.5g/m» fturu *©±fc* 
fc*«tfft©tt*. C©RiR'>-h*ff««©3>^U 
-h±fc#£ttfttt*ftfWr*. ^©n>^'J-h© 
E^l4#a^;Uh7>H-fey>h (B*-fe*>hS) 3 
00kg/m 3 , 225kg/m 3 , Hffl#& 670. 6kg/m 

3 &lfia##1031. lkg/m 3 JIS A 1138IC^i; 

TftfiLfc. C©«lt#tt*f^7B-CKfflWftJK->-h 
tt*©S*iU *f*28B£91B©B£«ft**JIS A 11 
OBKWCWfcLfc. «l«rw)tl**«13fc«l/fc. 
[0 12 5] ftttMB: 

A) * U N - h 7 5 FSfffttt (±0¥^ft 
^*;»20,000. #M8Sfl;N, N' -*?k>k'X7? 

u;p75 h, mttsm ; » 1 /350) 

B) J N - fcT-)|/7-t h 75 F/7* »J JVft 
4Mb* PEyT-tJUfc ; 50/50, I fa 
20,000, &ftf$J;N, N' -^^W>tfX7^' J;P75 
K, 1/350) 

0 rUiE©ii6*tt«ii rxs*y;i/S-50j 

[0 12 6] 
[£13] 
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$L 13 



* is 


« » « Otgf/d!) 


28B& 


91Bfc 


A 


3 1 5 


3 0 2 


B 


3 0 5 


2 9 8 


C 


2 4 3 


2 1 9 


Jfc« W 1 


2 4 0 


2 2 2 



[0 12 7] *BW0*fi«ffl^TfWUfcR*->-h 

[0 1 2 8] 4) #a^h7>H-fe^>h (B$-fe* 
>h§» 3000 g, *ifi#1500g&tfiffl##6000g©B2'& 

©e/MrjittSftcmttn a), (b) jkkc) 
^ni2gjgfoii*8ou *f*7B©***ii*uft. 
n^n©i!g*^gi4ic^-r. 

[0 12 9] ftttflM}: 

a) # »; n - tfc;v7-t h 7 5 mmm &m¥m 

£8. ; ft20, 000, &fflf|;N, N' -*^W>t:X7£ 
U*75F, &&®&;® 1/350) 

B) #'JN-trn;i/7-feh75 H/7^u;PKv-^ 
(*/ v-*;Ufc ; 50/50, i«5p^S^S : ft 
20,000, »*»|;N, N' -^l/>tfX7? U*73 
K, *«ME;»i/3S0) 

o rp|go!S*ttS*jii rx$*y;i/s-50j awsgfli 

[0 13 0] 
[$14] 

2_J4 



8 /Crf 

A 1.8 5 

B 1.8 1 

C 2.0 3 

tt « M 1 2.0 4 



(18) &S!¥4-34683 3 

[0131] *%w<Dwtm*mmzzt\z£i(). w 

[0132] gfflgH 

10 JE©0fHK*ttg}|g«. ftfc*Jl/S">A<*>©<k5* 
ST. 

[0 13 3] :lfc#;l^ACD| 0 '5H& (200MESH 3& 
A) 100g£*%91©1IM&(A) £5g, lOg. 50gTr> 

ififlS*;i/->^A©»»«i; (200MESH 931A) 1 

oogic*s89i©8fji!(B) eiogsanu mmmzm^v 

TKS»J4S#fe. *ft**^«>A©»IMfc (200MESH 

20 mm&) loogtcttftcossogsaiu mumzms 
bTKfi#j5£#fc. miti3)Vi"Z&mm> (2oomes 

[0134] ±fBp£T#sn&Kiaaij50g wens 
fififiiait (iassor, ss95%) mzmu 
©Mass, »J8*fts«siLfc. ^©ig*£fii5fcs 
•r. 

[0 13 5] fttttMB: 

A) # U N - E-;P7-fe h 7 5 F&ttftffi (HWI 
££;ft20,000, 3R*t3!l;N, N' -*?W>tfX7? 

50 'J )V7 5 H, gffiftft ; ft 1 /350) 

B) 7}?UN-tfr:)l/7-th75H/7i"J;HlV-y^ 
JRfctt (*/ v-^Jt ; 50/50, *^¥^a^S ; ft 
20,000, &8iai;N, N' -^?W>H^7i"J)P75 
F, mm&; ft 1/350) 

0 TfJlS©SfcM4Mi r^f-^x 5/ h S -II j 
[0 13 6] 
[£15] 
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(19) 

2_!5 



4WP4-346833 



30 









« 


i 


1 


m 








1 


2 


3 


4 


5 


6 


ft 

£ 


1 B« 


102 


101 


132 


102 


100 


97 


2 b& 


132 


134 


146 


132 


131 


128 


3B» 


146 


145 


170 


149 


146 


147 


4B« 


165 


165 


190 


169 


168 


169 


5B« 


188 


186 


214 


191 


187 


185 


s BftRSfS* 

(«/g) 


3.7 


3.7 


4.1 


3.8 


3.7 


3.7 




IV- 


mm 


ftHtt 


«- * 


m 

*»3 


ttfttt 

*>•> 



[0 13 7] *«MO«fBSWlirrsctCJ:0W6!9> 
fc«SSJcD«0Bitttt^ < fco fc. 
[0 13 8] &flffi|5 

*mv>mmt. tnift*<*tritft cm -mm \z*t 
^Tt)»**!9»«d:^^I«T^&^»fc». astro. * # 

tttffflcttU *f&BJ©8fli£E£UTfcSSS£tro« 

Rfl5**#*!j«*#<. *©»*. i^s©m£«JK-fs 

1. ScSifitt^fflS'- K 2. ftJRJI (B^HPR**. 

Utt/w:/*) . 3. mmm&i'-b-v&z. £©+ 
*>©, «fjB*^i»«-ptts^"bfl!)30*»*f 6ns. -n jo 

Sfcifiv>»T!»KIB©W£SL&. «*IB©»J&ErSS 

[0139] ftttttfi (a), (b) , (o -mwzzn 

-en 0.4g£ 165X60BB©ry>a^-A-©±[C^- 

«<Jf$>tT*SX^V-TS a7V-*tt*3*fc 
TS) . *K HOt^iD&UfcX^XD-^TttS*. 

T2^MX^jSTS. £©->-h£&«|±K:g£, « 



■rs. *n*n©e*ftai6fi:*i/fc. 

[0 14 0] ftttitffi: 

A) # 'J N - K= ;P7"fe h 7 5 PftlMb* (S0¥^« 
&g;»20.000> SMMI:N, N' -*^U>EX7* 
•J;l/75 H, 8ff0& ; m 1/350) 

B) J|?UN-tf-;i/7-feh7AhV7^U;H6V-y» 

PE/Y-tJHt; 50/60. 
20,000, &fii3J;N, N' -*^l/>1f;*74MJJl'73 
H, MWttittl/SBO) 

0 ?U)E©©*ffi^)i rx5*y;ps-50j 
D) TWR©«*tt»» Wirfxyhs-nj 

[0 14 1] 

2_J6 



« IB 


HAS 

t/fr- h 


A 


2 1 


B 


3 6 


C 


1 8 


D 


1 4 



(si) int. ci. 6 mim iftommmn fi tt*^®3f 

C0 9K 17/00 D 6742-4H 

//A4 7K 11/06 7014 -2D 
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